tissue of Beta vulgaris L. (14) by a slicing procedure or by lysing enzymically prepared protoplasts from yeast (12) . Vacuoles from higher plants have been isolated by osmotic lysis of protoplasts (18) , treatment of protoplasts with polybases (6, 7), or centrifugation of protoplasts at high g forces against a solution of Ficoll (16) .
The wall-less flagellate P. malhamensis is a fresh water organism with two unequal flagellae, belonging to the order Chrysomonadina, a group whose members characteristically store oil and leucosin. Leucosin (= chrysolaminarin) is stored in a posterior vacuole, which may be so large as to almost fill the cell. Leucosin is a polysaccharide composed of ,B-(1-3)-linked D-glucose residues. It has a degree of polymerization of about 34, is water soluble, and probably has a slightly branched structure (1).
We report here the isolation of vacuoles from Poterioochro Isolation of Vacuoplasts. Ten ml of the gradient medium were overlaid with 25 ml of algal suspension and centrifuged in a Sorvall centrifuge at 50,000g x 10 min at 40C. The vacuoplasts form a white band near the bottom of the tube. They were harvested with a Pasteur pipette and washed with 10 ml 10 mM Tris-maleic acid, pH 7, containing 100 mM sucrose. Large scale preparation of vacuoplasts were performed in a Beckman JFC zonal rotor with 1300 ml ofalgal suspension and 400 ml gradient medium at 17,000 rpm x 20 min.
Preparation of Homogenates. Algal suspensions were homogenized with a Yeda press at 100 bar of N2 at about 40C. Vacuoplasts were homogenized twice under the same conditions. The homogenization buffer was 10 mm Tris-maleic acid, pH 7, containing 1 mm 2-mercaptoethanol and 100 mm sucrose.
Electron Microscopy. Cells (Fig. 3) .
Purity of the Vacuoplasts. The distribution of biochemical markers known to be associated with other cell organelles, is shown in Table I . DNA (nuclei, mitochondria, chloroplasts), Chl (plastids), NADH-Cyt c oxidoreductase (ER) (10), NADH-malate dehydrogenase (mitochondria, microbodies, and cytoplasm) (2) , Mg2+,K+-dependent ATPase at pH 6 (plasma membrane), and Mg2+,K+-dependent ATPase at pH 9 (mitochondria) (10) were measured.
Cyt c oxidase and succinate dehydrogenase, which are usually used as markers for mitochondria (19) , could not be used as marker enzymes, because their activity was barely measurable in algal crude homogenates.
Other isolated vacuoles contain hydrolytic enzymes (4, 17, 22) ; therefore, we additionally determined the activities of cyclic nucleotide phosphodiesterase, acid and alkaline phosphatase, and f3-glucosidase.
The specific activities of enzymes determined in homogenates prepared from algae or vacuoplasts are given in Table II . As shown in TableI, the contamination of vacuoplasts with DNA and Chl is 1.2 and 1.3%, respectively. This percentage corresponds to the number of intact cells in the vacuoplast preparation as observed by light microscopy. Contamination of the vacuoplasts with cytoplasm and mitochondria is about 1.7% determined as NADH-malate dehydrogenase activity. For NADHCyt c reductase, 4.5% of the activity is found in the vacuoplasts. This may indicate that the contamination of the vacuoplasts by ER is higher than the contamination by mitochondria, or as assumed by Leigh and Branton (14) , for vacuoles from Beta vulgaris, that Cyt c reductase may be localized at the tonoplast.
The vacuoles contain 80% of the Mg2+,K-dependent ATPase (at pH 6). It seems unlikely that the vacuoplasts are surrounded by 80% of the plasma membrane; therefore, the major part of the pH 6 ATPase should be associated with the tonoplasts. This agrees with results of Thom et al. (22) , who found that 63% of the pH 6 ATPase of sugar cane protoplasts are localized in the vacuole fraction.
The activities of hydrolytic enzymes measured in the vacuoplast fraction are low if compared to those of higher plants (17) . (4), who showed that the major cuoplasts part of phosphodiesterase and acid phosphatase is associated with Er magni-the vacuoles from higher plants. The 
